The fine powders of zirconium oxide were prepared by chemical precipitation in this paper and using a single variable experiment method to study the effect of zirconium salt solution for zirconia powder granularity, each other the concentration of zirconium salt solution sample preparation were 0.1mol/L, 0.2mol/L, 0.3mol/L, 0.5mol/L, 0.8mol/L, 1mol/L, the resulting precipitate was washed, drying, grinding and calcination process can the formation of zirconia powder, and the powder particle size, the rmogravimetric and surface analysis, the results were as follows: when the zirconium salt solution concentration is 0.5mol/l, the minimum size of the particles prepared, mainly concentrated in 30µm -40µm, the total pore volume of powder was 0.1688ml/g and average pore size is 13.32nm; when the temperature reached 1140 degrees in the process of zirconia weight loss was 6.32%, indicating the good thermal stability of the material under high temperature, not easily broken down. This method is easy to operate and easy to observe in laboratory.
INTRODUCTION
The fine powder zirconia materials have high hardness, high strength, high tenacity, high wear resistance and chemical resistance, etc. Therefore, it has been 1 Li Zhang, Guocai Han. Lanzhou Institute of Technology, Gongjiaping East Road, Qilihe District, Lanzhou, Gansu, China, 730050.
widely used in many fields such as ceramics, catalysts, refractories, optics, aerospace, biology and chemistry [1] . The most important of these is the application of ceramics, the phase change characteristic of ZrO2 is mainly used. It can improve the toughness and strength of ceramics by dispersing zirconium oxide in ceramic substrate [2] .Since the 1970s, various kinds of properties of zirconia have been studied in the world and many kinds of composites have been developed. In recent years, zirconia phase toughening ceramics have been studied in depth. It is found that the nanometer ZrO2 ceramics has superplastic behavior. Based on the toughening effect of zirconia on ceramic materials, zirconia and various materials are combined, added and prepared in a variety of composite materials with excellent thermal shock properties [3] .
High purity zirconia is white powder, its density is5.68g/cm3,melting point of about 2700︒C, boiling point of 4300︒C, insoluble in water, but soluble in concentrated sulfuric acid. Zirconia has a high degree of hardness, including mohs over7,high temperature strength and strong thermal shock resistance. Zirconia can be divided into three categories according to the different crystal structure, namely, monoclinic phase in low temperature(m-ZrO2),tetragonal crystal phase in 1000-2370℃and cubic in high than 2370-2700℃ [4] . The tetragonal crystal phase is an important structural ceramic material with excellent mechanical properties and wide application [5] .
There are many methods to prepare the zirconia of fine powder. In terms of wet chemical preparation, at present, it are more used which is hydrotherma [6] , precipitation method [7] , solution gel method [8] , microemulsion method [9] , antimicelle method [10] [11] [12] [13] , electrochemical synthesis method [14] , solvent evaporation method [15] , etc. But chemical precipitation is generally chosen in laboratory studies. The chemical precipitation method is divided into direct precipitation method [16] , homogeneous precipitation method [17] and coprecipitation method according to the different addition of precipitant. In this experiment, direct precipitation method was adopted. The preparation process is simple, the resulting powder has good performance, and in the process, many processes are improved. Experimental results show that reaction conditions can be prepared using chemical precipitation, reasonable control the ideal small fine powder zirconia, and with its reactants, requirements for equipment is low, easy to operate, the advantages of product purity to provide important technical basis for industrial production.
EXPERIMENT

Reagents and Instruments
Zirconium oxychloride(ZrOCl2 · 8H2O,AR,Guoyao chemical reagent co. LTD),ammonium hydroxide(NH3 ﹒ H2O, AR, Shanghai middle qin chemical reagent co. LTD), polyethylene glycoll000(HO(CH2CH2O)n OH, AR, Tianjin kaitong chemical reagent co. LTD),silver nitrate (AgNO3,AR,Shanghai fine chemical materials research institute), absolute ethyl alcohol(C2H6OH,AR,Coaron bohua pharmaceutical chemical reagent co. LTD),electronic balance(FA2104S, Shanghai shun hengping science instruments co. LTD),centrifugal machine(L2-4K, Hunan chengcheng instrument equipment co. LTD), vacuum drying oven(DZF-6020, Shanghai yiheng science instruments co. LTD), granulometer (Rise-3002 Jinan resources equipment co. LTD), Specific surface area analysera and coulter porometer(3H-3000PM1, Beijing beishide instrument technology co. LTD),thermogravimetric Analysis(HTG-3, Beijing hengjiu scientific instrument factory).
The Preparation of Zirconia
Six zirconium oxychloride were measured by electronic balance, add distilled water to a certain percentage, they were configured to be 0.1 mol/L, 0.2 mol/L, 0.3 mol/L, 0.5 mol/L, 0.8 mol/L, and 1mol/L of zirconium salts, and then adding ammonium hydroxide to the solution, in 60 ℃ constant temperature water-bath water solution of the pH of 5and stir it strongly. Reaction 2h, until the zirconium oxychloride reaction is fully reacted, and the white precipitation is obtained. The precipitate is washed repeatedly with distilled water and separated by centrifuge. Until the above solution is neutral, and there is no chloride ion, then clean with absolute ethyl alcohol. After in the vacuum drying oven drying, adjust the temperature to 120 ℃ for 4 h, calcination, put in muffle furnace temperature is 550 ℃ for 2.5 h, the final grinding.
RESSULTS AND DISCUSSION
The Influence of Solution Concentration on Particle Size And Particle Size Distribution
ZrOCll2-8H2O was confected to 0.1 mol/L, 0.2 mol/L, 0.3 mol/L, 0.5 mol/L, 0.8mol/L and 1mol/L of zirconium salt solution for particle size analysis. We found that when the concentration of zirconium salt solution was 0.5mol/L, the particle size distribution was better.
The figure as follows: You can see from the above results : When the concentration of zirconium salt solution was 0.5 mol/L, the particle size distribution was better. Moreover, the size of the powder in the grinding is also the fine powder of 0.5 mol/L. Subsequently, the analysis of the difference thermal analysis, heat weight analysis and surface area analysis is the study object of the powder produced when the concentration is 0.5 mol/L. The differential thermal analysis refers to the method of recording the temperature difference between the sample and the reference material to the time or temperature. According to the peak area on the differential thermal analysis curve, the heat enthalpy of the material can be reflected. This can be used to quantify the amount of material involved in the reaction or to determine the thermochemical parameters. Secondly, the relationship between curve area and chemical reaction, transformation and polymerization can be explained by means of labeling material.
Differential Thermal Analysis
In the figure, the Te is the starting point for extrapolation, the Tm is peak, the Tc is the termination point for extrapolation. So curve 1 is a change in enthalpy, curve 2 is represents the temperature change during the measurement. It can be seen from the figure, there are two wave trough in the differential thermal curve of the zirconium salt solution at 0.5mol/L. Because the first wave trough is not obvious, So I'm just going to analyze the second wave trough here. The Te is 577.1 ℃, Tm was 853.9 ℃, △H is 197.8 uV. Therefore, the powder is endothermic in the process of temperature rise. It can be seen in the curve between 500 ℃ to 1000 ℃ has an obvious endothermic peak, by the figure, the powder is the best decomposition temperature at about 900 ℃.
Thermogravimetric Analysis
Thermogravimetric analysis is a kind of thermal analysis technique which is used to test the relationship between sample and temperature under the control of program. It can be used to study thermal stability and components of materials.
In the figure, the Te is the starting point for extrapolation, the Ti is inflection point, the Tc is the termination point for extrapolation, the dw is mass loss. Curve 1 is temperature, curve 2 is the change of sample quality. The figure illustrates the Te is 299.5℃ , the Ti is 305.8℃, the Tc is 300.1℃, mass loss is 0.38mg,the total is down by 6.32%. When the temperature reaches 100 ℃,as the temperature goes up, the quality of the powder no longer decreases. When the temperature reaches 1000℃, the quality of the powder is no longer reduced. That means the powder has been decomposed.
The Surface And Micropore Analysis
The surface area is the surface area per gram of solid matter, according to the amount of adsorption under each relative pressure, that is to say adsorption isotherm, the saturation adsorption of monolayer is found, the most commonly used is BET theory. According to the BET equation, the specific surface area of the powder is obtained. In this experiment, the adsorption method was used to measure the surface area by 3H-2000 PM1 high performance ratio surface and micro aperture analyzer. The analysis results are as follows:
BET multi-point method(P/P0 = 0.0400-0.3200) specific surface: 0.6826 m2/g From the test results, the ideal micro powder zirconia is obtained. The curve as follows: 
CONCLUSIONS
In the process of preparing the powder, the grain size is affected by the concentration of zirconium salt solution, pH value of solution, reaction temperature, dry conditions and calcining conditions. In this experiment, a single variable method was used to study the effect of the concentration of zirconium salt solution on powder particle size. The heat weight, differential heat, specific surface area, pore volume and pore diameter of the powders were analyzed by comparison of the powder under certain concentration.
(1) With the increasing of the concentration of zirconium salt solution, the particle size of the prepared powder is decreased and then increased.
(2) When the concentration of zirconium salt solution was 0.5 mol/L, the particle size was the smallest, and the maximum content was about 31µm.
(3) When the solution pH is 5, reaction temperature was 60 ℃, the drying temperature is 120 ℃, the drying time is 4 h, calcination temperature is 550 ℃, calcination time was 2.5 h, under the condition of grinding time for 5 minutes, the optimum of zirconium salt solution concentration is 0.5 mol/L.
